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COMMUNICATION  IN  g.  MILLIMETBIC  HAVE  BANC. 


V.  M.  Dmit rachenko. 
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At  present  in  many  countries  work  proceeds  on  the  creation  of 


means  of  communicatic 


in  millimetric  wave  'and.  Th®  main 


reason  for  considerable  attention  to  millimetric  range  is  a 
possibility  of  designing  of  the  broadband  and  super  wide-band  lines 
for  the  transmission  of  high-speed  information  in  digital  form,  whicn 
possess  a good  freedom  from  interference  and  large  electromagnetic 
compatibility  with  the  existing  radio-electronics  systems. 


J 

>pZp*4 


Are  develop/proooooe’fr  three  fundamental  new  communications  in 
millimetric  wave  band:  super-multichannel  waveguide  lines,  radiorelay 
lines  and  satellite  lines.  Is  investigated  the  possibility  of  the 
optimum  use  of  these  lines  on  gxidynetwork.  For  example,  for  the 


national  systems  of  satellite  communii 


is  expedient 


the  applicat ion/ua*  of  waveguide  lines  for  a reception/proceiws^Tn 
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to  20-30  km  (radius  of  the  correlation  of  the  spatial 
distribution  of  rainfall  intensity)  atf  antennai  The  links  of  this 
range,  besides  independent  value,  can  be  utilized  for  a redundancy, 
with  serious  emergencies,  waveguide  lines.  -the  composite  use 

of  the  means  indicated  /isfpossible/the  construction  of-^c*^networ k 
with  the  minimum  use  of  terminal  equipment  for  the  coupling  of 
linear  circuits  of  these  means. 


Page  6 3. 


By  selecting  the  same  values  of  the  carrier  frequencies  of  the  radio 
trunks  and  some  speeds  of  transmission,  it  is  possible  to  produce  the 
couplings  of  linear  >circuit-s  directly  in  working  frequency  band. 


For  t-he  developing  integral  communication  networks  is 
de vel o OGcoaed  the  large  complex  of  equipment  for  transmission  and 
commutation  of  information,  transmitted ^ in  digital  form.  It  is  known 
that  the  fundamental  form  of  modulation^accepted~7i«pulse-codMuq^ 
modulation  (PCM  - pulse-code  modulation]).  Are  created  and  are 

operated  in  a number  of  the  countries  -©fern-  system^of  the  type  IKM-12, 
IKM-24,  IK  M-  .30.  Are  develop^pc  oeeaaed  systems  of  the  type  IKH-120, 

IKM-480,  IKM-1000.  Is  created  universal  system  PCM  for  the  

transmissions  of  all  forms  of  information  with  capacity  from  240  ttert 
960  Mbit/s. 
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The  working  pulse  duration  at  such 


rates  li^nsts  within  li 


1-5  ns.  For  the  undistcrted  transmission  of  such 


* r 


so a»o^un/imp4tlse/p ulses  the  passband  of  linear  circuit  must  be  order 

s » / 

250-500  MHz,  and  on  the  radio-spectrum  - on  the  order  of  500-1000 


MHz.  Actually  this  band  can  be  obtained  either 


the  use  of 


coaxial  cables 


, or  t 


't 

he  use  of  a millimetric  range  of  will.  ' 


X. 


nnr i»g  the  transmission  of  such  narrow  pulses  on 


the  length  of  repeater  section 


such  narrow  j 


1 a . lex 


.S  to  1-1.5  oh  t 


^co*/rises  the  number  of  regeneration  amplifiers. 


;o*/rises  the  number  of 
‘liability  of/cir ouirt 


is  raised  its  ccst. 


In  the  millimetric  wave  band  '•^'^ommunicat ions  they  can  have  the 
following  fundamental  characteristics. 
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Key:  (1).  Waveguide  lines  of  conmunication/conneettqn  (VLS).  (2). 
Operational  frequencies  band.  (3).  GHz.  (4).  Width  of  the  band  of 
radio  trunk.  (5).  MHz..  (6).  Number  of  duplex  radio  trunks.  (6a).  to. 
(7).  *'he  capacity  of  one  radio  trunk.  (6).  to  10000  equivalent  TF 
char  Is.  (9).  dfnc^h^  capacit  y of  line.  (10).  to  250p00  telephone 
chan'  els.  (11).  Transmission  of  information  in  digital  form.  (12). 
vi*.  speed.  (13).  from  100  to  %C  Mbit/s.  (14).  with  the  probability 
of  error.  (15).  is  not  more^"(16).  Directing  medium  circular 
waveguide  on  a wave  of  the  type  H01  with  attenuation.  (17).  dB/km. 
(18).  Length  of  repeater  section.  (19).  the  form  of  carrier 
modulation.  (20).  Power  of  transmitter.  (21).  W.  (22). 

Signal-to- noise  ratici  with  error  i is  not  aore^  7^3)  . dB.  (24).  for. 
(25).  ie*  not  less^fi2b)  . Radio-linear  lines  of 

comm  unicat  ion/e  onnoction  (RRL  [99sp03  - radio  relay  line]).  (27).  to 
ffF  channels.  (28).  8 - 10  km  without  the  throe — dine ns ional/s pace 
separation  of  stations.  (29).  15-20  km  with  t hr eo-dimon? ional/s pace 
separation.  (30).  for  single-span  lines  it  is  possible  to  utilize  FM. 
(31).  Signal-to-noise  ratio  with  error  ^Tn°t  more  than  10-6  for 
IKM-FRM.  (32).  diameter.  (33).  amplification.  (34).  Antenna.  (35). 
Power  supplies.  (36).  height/alt^tiid^.  (37).  (in  the  absence  of  close 
LEP)  . (38).  thermal  converters  with  preheating  from  gas. 
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Equipment  can  be  aw* uil lytJ/locat ed  or  on  mast  or  below. 


C 

For  antenna  feed  it  is  possible  to  use  ■p^SaBb-irn-gpin^wa  ve  H01  witn 

' ->  -*  f ,00  a. 


complete  attenuation  not  more  than  2-3  dB 

A 


Communicating  systems 
satellite ]. 


through  ISZ  In- 


artificial earth 


It  is  known  that  the  communicating  systems  through  ISZ  are 
divided  into  global  and  local.  Hillimetric  wave  band  is  assumed  to 
utilize  for  all  forms  of  communication  through  ISZ.  For  example,  firm 
Bell  proposed  the  project  of  super-multichannel  satellite  system  with 
the  use  of  a series  of  the  low-flying  satellites.  Is  carried  out  at 


AT-s 

present  experiment  in  millimetnc  range  on  satellite  afc- JlhClI , 

M fiT 

planyglidos  experiment  with  satellite  tig.  S-F.  Experiment  and  the 
calculations  show  that  it  is  possible  tc  expect  the  following 


parameters  of  the  line  through  ISZ  in  millimetric 
transmission  of  the  digital  information: 


wave 


ban  d 


t he 
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Key:  (1).  Operational  frequencies  bands  Earth  - satellite.  (2). 

GHz.  (3)  . Operational  frequencies  bands  satellite  - tJre  Eartn. 

(4).  For  both  directions  it  is  possible  to  utilize.  (5).  Width  of  the 


band  of  radio  trunk.  (£)  . MHz.  (7).  Number  of 


The  capacity  of  one 


(8).  to.  (9). 


(10).  channels.  (11).  Transmission  of 


digital  information  with  speed.  (12).  from.  (13).  Mbit/s.  (14).  Form 
of  carrier  modulation.  (15).  Power  of  the  transmitter  of  satellite. 
(16).  2-5  W with  the  diameter  of  antenna.  (17).  10  m order.  (18).  40 
W with  diameter  2.5-3  m.  (19).  Coefficient  of  receiver  noise  of 
satellite.  (20).  dB.  (21).  Power  of  the  transmitter  of  ground 
station.  (22).  1 kW  with  the  diameter  of  antenna  10  m.  (23).  Noise 
temperature^  of  the  receiver  of  ground  station.  (24).  order  200°K. 


In  such  averaged  parameters  of  system  and  for  the  >id  die  y 

climatic  zone  (average  intensity  of  rainfall  - 5 mm/h)  supplementary 

gain  juatgin  must  be  not  less  than  15-20  dB.  Without  this  reserve  the 

- rx^ 

communication  line  can  be  disabled*to  40  h per  annum.  However,  the 

/x 

applicat ion/*we  of  the  diverse  recepticn/£proceduro  on  the  order  of 


r^won 


20-30  km  in  distance  lowers  time  of  unfitness  for^werk  to  10-20  min 
per  annum. 
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Technical  bases  of  the  creation  of  the  millimetric  lines. 


Contemporary  radio-electronics  industry  virtually  mastered  and 
approached  toward  the  issue  of  active  and  pi77i"~  tt*  i pmratj'fi  r - ir  i 
of  millimetric  range,  on  the  basis  of  which  it  is  possible  to  create 
the  millimetric  communication  lines  with  the  parameters  indicated. 


In  many  countries  for  the  waveguide  communication  lines  are 
developed  special  circular  waveguides  cn  wave  H0|  with  attenuation  in 
range  30-100  GHz  on  the  order  of  2-3.5  dB/km.  On  their  basis  are 
constructed  and  tested  experimental  lines  up  to  20  km  long. 

PI arv^jl i <im ff'"€he  construction  of  waveguide  lines  with  length  up  to 
several  hundreds  of  kilometers. 


Are  developed 


of  transceivers  for 


amplification  and  regeneration  in  the  millimetric  wave  band  of 
signals  IKM-PRM  at  rate  to  960  Mbit/s.  These  transceivers  are  created 
with  the  a pplication/uoc  of  the  newest  semiconductors  SHF  [ - 

superhigh  frequency]  and  integral  SHF  a qui pmo n t/d e v ices : 
avalanche- and-transit  diodes^an^he^  effect  of  Hann,  diodes  with  the 
barrier  of  Schottky,  micro^sSe^circuits,  etc.  Are  developed  also 
tubes  with  the  traveling  wave  at  power  up  to  several  dozen  wat^^ 
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Is  created  -fey — Hre  gam  of  very  high  speed  integrated  circuits 
with  operating  speed  aore  than  200  MHz.  On  their  basis  are  developed 
the  sy^ejrq-eiVsaaipl^s--of  terminal  equipment  with  ir»pulse-cod^H*_ 
modulation  for  the  transmission  of  the  different  forms  of 
in  formation. 


Are  c onstrupted .and  tes£^Hre  experimental 


of  millimetric 

’capacit^'T of  several  thousand  equivalent  telephone  cha^nne^ls. 
Are  investigated  the  statisti  of  the  tdvtee — dimensional /spa^»  and 

time/temporary  distribution  of  the  rains,  which  determine  fading 
signal  and,  therefore,  the  fundamental  parameters  of  the  lines. 
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